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FIRST QUARTER 2011 
MONITORING REPORT 

ATLANTIC RICHFIELD COMPANY STATION #374  
OAKLAND, CALIFORNIA 

 
Broadbent & Associates, Inc. (BAI) is pleased to present this First Quarter 2011 Monitoring Report on 

behalf of Atlantic Richfield Company (ARC, a BP affiliated company) Station #374 (ARCO 374) located at 6407 
Telegraph Avenue, Oakland, Alameda County, California.  Monitoring activities at the site were performed in 
accordance with an agency directive issued by the Alameda County Environmental Health (ACEH).  Details of 
work performed, discussion of results, and recommendations are provided below.     
 
Facility Name / Address: ARCO 374 / 6407 Telegraph Avenue, Oakland, California 
Client Project Manager / Title: Mr. Chuck Carmel / Remediation Management Project Manager  
BAI Contact: Mr. Tom Sparrowe, (707) 455-7290 
BAI Project No.: 06-88-602  
Primary Regulatory Agency / ID No.: Alameda County Environmental Health (ACEH) / 

ACEH Case #RO0000078 
Current phase of project:  Monitoring 
List of Acronyms / Abbreviations: See end of report text for list of acronyms/abbreviations used in report. 
 
WORK PERFORMED THIS QUARTER (First Quarter 2011): 

1. Submitted an On-Site Soil & Groundwater Investigation Report. 
2. Submitted Fourth Quarter 2010 Status Report. 
3. Conducted groundwater monitoring/sampling for First Quarter 2011. 

 
WORK SCHEDULED FOR NEXT QUARTER (Second Quarter 2011): 

1. Submit First Quarter 2011 Monitoring Report (contained herein). 
2. Conduct groundwater monitoring for Second Quarter 2011. 

 
 
QUARTERLY MONITORING PLAN SUMMARY: 

Groundwater level gauging: MW-1 through MW-9  (Quarterly) 
Groundwater sample collection: MW-7, MW8, and MW-9 

MW-1, MW-2, and MW-4 
MW-3, MW-5 and MW-6 

(Quarterly) 
(Semi-Annually, 1Q & 3Q) 
(Annually, 3Q) 

 
QUARTERLY RESULTS SUMMARY: 

LNAPL   
LNAPL observed this quarter: No (yes\no) 
LNAPL recovered this quarter: None  (gal) 
Cumulative LNAPL recovered: None  (gal) 

Groundwater Elevation and Gradient:   
Depth to groundwater: 4.80 (MW-6) to 7.35 (MW-2) (ft below TOC) 
Gradient direction: Southwest (compass direction) 
Gradient magnitude: 0.03  (ft/ft) 
Average change in elevation: -0.37 (ft since last measurement) 

Laboratory Analytical Data   
Summary: GRO and benzene were detected above the California Regional Water 

Quality Control Board-San Francisco Bay Region (RWQCB) 
Environmental Screening Levels (ESLs) in MW-7.  MTBE was 
detected above the RWQCB ESL in MW-1, MW-2, MW-4 and MW-7 
through MW-9.  GRO, benzene and MTBE concentrations decreased 
in MW-4, MW-8 and MW-9 and increased in MW-1 and MW-7 
relative to Fourth Quarter 2010.  
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ACTIVITIES CONDUCTED & RESULTS: 
 

First Quarter 2011 groundwater monitoring was conducted on February 14, 2010 in accordance with the 
monitoring plan summary detailed above with the following exceptions: monitor well MW-5 was not gauged 
during this event due to a car parked over the well.  Drawing 1 is a site location map for ARCO 374.  Field 
methods used during groundwater monitoring are provided in Appendix A.  Field data sheets are included in 
Appendix B.   

 
Collected groundwater samples for MW-1, MW-2, MW-4, and MW-7 through MW-9 were submitted 

to Calscience Environmental Laboratories, Inc. (Calscience) of Garden Grove, California for analysis of 
gasoline range organics (GRO, C6-12) by EPA Method 8015B; for benzene, toluene, ethylbenzene, and total 
xylenes (BTEX), methyl tert-butyl ether (MTBE), ethyl tert-butyl ether (ETBE), tert-amyl methyl ether 
(TAME), di-isopropyl ether (DIPG), tert-butyl alcohol (TBA), 1,2-dibromomethane (EDB), 
1,2-dichloroethane (1,2-DCA), and ethanol by EPA Method 8260B.  Temperature and pH were also measured 
to determine if the groundwater temperature and pH are conducive for biodegradation to occur.  Temperature, 
pH, and DO were measured in the field. 
 

LNAPL was not observed to be present in the wells monitored during First Quarter 2011.  Current and 
historic groundwater elevations and groundwater sample analytical data are provided in Tables 1 and 2.  
Drawing 2 is provided as a groundwater elevation contour and analytical summary map for February 14, 
2011.  Laboratory analytical report and chain of custody record are provided in Appendix C.  Groundwater 
monitoring data (GEO_WELL) and laboratory analytical results (EDF) were uploaded to the GeoTracker 
AB2886 database.  Upload confirmation receipts are provided in Appendix B. 

   
Review of Tables 1 and 2 and Drawing 2 indicates that GRO was detected in MW-4 (260 µg/L) and 

MW-7 (7,100 µg/L) above the RWQCB residential ESLs where groundwater is a current or potential drinking 
water resource.  BTEX were detected in well MW-7 at concentrations of 1,700 µg/L, 260 µg/L, 98 µg/L, and 
210 µg/L, above the RWQCB residential ESLs where groundwater is a current or potential drinking water 
resource.  MTBE exceeded the residential ESLs where groundwater is a current or potential drinking water 
resource in wells MW-1 (170 µg/L), MW-2 (11 µg/L), MW-3 (13 µg/L), MW-8 (110 µg/L) and MW-9 
(270 µg/L) but were below the ESL where groundwater is not a current or potential source of drinking water 
for residential land use.  The remaining fuel constituents were not detected above laboratory reporting limits 
in the six wells sampled this quarter.   
 

As shown on Drawing 2, groundwater gradient on February 14, 2011 was 0.03 ft/ft in a southwesterly 
direction.  Historical groundwater flow direction and gradient information is provided in Table 3.   

 
DISCUSSION: 

During First Quarter 2011, petroleum hydrocarbon constituents exceeding the RWQCB ESL in 
groundwater monitoring were GRO detected in MW-4 and MW-7, Benzene detected in MW-7, and MTBE 
detected in all wells sampled.  Comparison of analytical results over the last two quarters indicates that GRO 
decreased in MW-4 (15,000 µg/L to 260 µg/L), MW-8 (520 µg/L to <50 µg/L) and MW-9 (330 µg/L to 
<50 µg/L) and increased in MW-7 (700 µg/L to 7,000 µg/L).  Benzene decreased in MW-4 (1,800 µg/L to 
<0.50 µg/L), MW-8 (43 µg/L to <2.0 µg/L) and MW-9 (18 µg/L to <4.0 µg/L) and increased in MW-7 
(<0.50 µg/L to 1,700 µg/L).  MTBE concentrations decreased in MW-1 (17 µg/L to 11 µg/L), MW-7 
(62 µg/L to <20 µg/L), MW-8 (150 µg/L to 110 µg/L) and MW-9 (390 µg/L to 270 µg/L).  These fluctuations 
are likely related to seasonal changes in groundwater elevation. 
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Review of historical groundwater gradient data indicates that the gradient measured during First 
Quarter 2011 monitoring is consistent with predominant measurements observed historically at the site.  
During First Quarter 2011, groundwater elevations decreased an average of 0.37 feet across the site relative to 
measurements collected during Fourth Quarter 2010. 
 

Review of biodegradation indicator parameter results indicates that DO, temperature and pH measured 
during First Quarter 2011 monitoring were in the range conducive for biodegradation to take place.  These 
data indicate that intrinsic bioremediation of petroleum hydrocarbon constituents in the groundwater is on-
going at the site. 
 

RECOMMENDATIONS: 
 

Beginning the First Quarter 2011, new monitor wells MW-7, MW-8 and MW-9 were incorporated into 
the existing groundwater sampling/monitoring network and will be sampled on a quarterly basis for a one 
year period to monitor groundwater conditions and concentration trends in the east pump island area.  All 
wells will be monitored on a Quarterly basis, wells MW-1, MW-2, and MW-4 will be sampled Semi-
Annually (1Q & 3Q), and wells MW-3, MW-5, and MW-6 will be sampled Annually (3Q).     
 

Based on the results obtained during this recent soil and groundwater investigation, BAI further 
recommends that a Feasibility Study/Corrective Action Plan (FS/CAP) be conducted to evaluate remediation 
alternatives mitigating the actual or potential adverse effects of the hydrocarbon release(s). 
 

LIMITATIONS: 
 

The findings presented in this report are based upon observations of field personnel, points investigated, 
results of laboratory tests performed by Calscience and our understanding of ACEH guidelines.  Our services 
were performed in accordance with the generally accepted standard of practice at the time this report was 
written.  No other warranty, expressed or implied was made.  This report has been prepared for the exclusive 
use of Atlantic Richfield Company (a BP affiliated company).  It is possible that variations in soil or 
groundwater conditions could exist beyond points explored in this investigation.  Also, changes in site 
conditions could occur in the future due to variations in rainfall, temperature, regional water usage, or other 
factors. 

  
ATTACHMENTS: 
 

Drawing 1: Site Location Map 
Drawing 2: First Quarter 2011 Groundwater Elevation Contour and Analytical Summary Map 
 
Table 1: Summary of Groundwater Monitoring Data:  Relative Water Elevations and Laboratory 

Analyses 
Table 2: Summary of Fuel Additives Analytical Data 
Table 3: Historical Groundwater Flow Direction and Gradient 
 
Appendix A: Field Methods 
Appendix B: Field Data Sheets 
Appendix C: Laboratory Report and Chain-of-Custody Documentation 
Appendix D: GeoTracker Upload Confirmation Receipts 
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LIST OF COMMONLY USED ACCRONYMS/ABBREVIATIONS: 
 

 ACEH 
ARC: 
BAI: 
BTEX: 
1,2-DCA: 
DIPE: 
DO: 
ESLs: 
 
EDB: 
ft/ft: 
 

Alameda County Environmental Health 
Atlantic Richfield Company 
Broadbent & Associates, Inc. 
benzene, toluene, ethylbenzene, total xylenes 
1,2-dichloroethane 
di-isopropyl ether 
dissolved oxygen 
RWQCB Environmental Screening Levels 
(revised May 2008) 
1,2-dibromomethane 
feet per foot 
 

gal: 
GRO: 
LNAPL: 
MTBE: 
RWQCB: 
 
 
TAME: 
TBA: 
TOC: 
µg/L: 
 

gallons 
gasoline range organics (C6-12) 
light non-aqueous phase liquid 
methyl tertiary butyl ether 
California Regional Water Quality 
Control Board-San Francisco Bay 
Region 
tert-amyl methyl ether 
tert-butyl alcohol 
top of casing 
micrograms per liter 
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ARCO Service Station #0374, 6407 Telegraph Ave., Oakland, CA

Table 1. Summary of Groundwater Monitoring Data: Relative Water Elevations and Laboratory Analyses

100

210

1.0

46

40

130

30

43

20

100

5.0

1,800

ESL - DW

ESL - NDW

MW-1

--------------152.056.86158.91-- --27.006/20/2000 7.00

--------------151.417.50-- --27.009/28/2000 7.00

--------------151.427.49-- --27.0012/17/2000 7.00

--2,710<0.5<0.5<0.5<0.5<50153.015.90-- --27.003/23/2001 7.00

--------------151.467.45-- --27.006/21/2001 7.00

--------------150.458.46-- --27.009/23/2001 7.00

--------------153.415.50-- --27.0012/31/2001 7.00

--2,000<50<50<50<50<5,000154.204.71-- --27.003/21/2002 7.00

--------------153.375.54-- --27.004/17/2002 7.00

--------------151.147.77-- --27.008/12/2002 7.00

--------------151.267.65-- --27.0012/6/2002 7.00

b--------------153.035.88-- --27.001/29/2003 7.00

1.31,600<100<100<100<100<10,000153.295.62-- 7.127.005/23/2003 7.00

--------------151.067.85-- --27.009/4/2003 7.00

1.71,500<10<10<10<101,600150.748.17P 6.727.0011/20/2003 7.00

f1.0------------157.866.71164.57P --27.0002/02/2004 7.00

1.41,200<25<25<25<25<2,500157.497.08P 6.627.0005/14/2004 7.00

3.8660<5.0<5.0<5.0<5.0580156.458.12P 6.727.0009/02/2004 7.00

6.0580<10<10<10<101,700157.197.38P 6.527.0011/04/2004 7.00

0.71610<10<10<10<10<1,000157.976.60P 6.527.0002/08/2005 7.00

e3.126205.5<5.0<5.0<5.0540157.736.84P 6.627.0005/09/2005 7.00

0.83904.0<2.5<2.5<2.5540157.217.36P 6.627.0008/11/2005 7.00

e2.6340<2.5<2.5<2.5<2.5350156.558.02P 6.727.0011/18/2005 7.00

e1.6340<2.5<2.5<2.5<2.5350158.136.44P 6.727.0002/16/2006 7.00

4.73420<2.5<2.5<2.5<2.5270157.706.87P 6.427.005/30/2006 7.00

0.65180<5.0<5.0<5.0<5.095156.827.75P 6.927.008/24/2006 7.00

1.65220<5.0<5.0<5.0<5.0120156.298.28P 7.0727.0011/1/2006 7.00

e1.88190<5.0<5.0<5.0<5.0120157.177.40NP 7.4527.002/7/2007 7.00
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MW-1 Cont.

1.21420<5.0<5.0<5.0<5.0<500158.076.50164.57P 6.9427.005/8/2007 7.00

e1.16110<0.50<0.50<0.50<0.5082156.408.17NP 7.0027.008/8/2007 7.00

1.92210<2.5<2.5<2.5<2.5170156.568.01NP 6.4927.0011/14/2007 7.00

2.57250<0.50<0.50<0.50<0.50<50158.576.00P 6.6527.002/22/2008 7.00

2.28380<5.0<5.0<5.0<5.0<50156.997.58NP 6.8127.005/24/2008 7.00

2.16170<2.5<2.5<2.5<2.5<50155.978.60NP 6.9827.008/21/2008 7.00

2.1230<0.50<0.50<0.50<0.50<50155.698.88NP 7.2727.0011/19/2008 7.00

2.19240<2.5<2.5<2.5<2.578158.176.40P 6.0327.002/23/2009 7.00

1.75200<0.50<0.50<0.50<0.5053157.906.67P 6.6927.005/14/2009 7.00

i (GRO)2.14170<2.0<2.0<2.0<2.0150156.328.25NP 6.2527.008/20/2009 7.00

0.92170<0.50<0.50<0.50<0.50<50158.506.07P 6.6627.002/19/2010 7.00

3.86230<2.5<2.5<2.5<2.5<50156.997.58NP 7.127.008/10/2010 7.00

j1.20140<2.0<2.0<2.0<2.0<50157.816.64164.45P 6.8627.0012/16/2010 7.00

1.18170<2.5<2.5<2.5<2.5<50157.357.10NP 6.727.002/14/2011 7.00

MW-2

--------------150.257.67157.92-- --27.006/20/2000 7.00

--------------149.418.51-- --27.009/28/2000 7.00

--------------149.788.14-- --27.0012/17/2000 7.00

--<2.5<0.5<0.5<0.5<0.5<50150.717.21-- --27.003/23/2001 7.00

--------------149.937.99-- --27.006/21/2001 7.00

--------------149.408.52-- --27.009/23/2001 7.00

--------------151.916.01-- --27.0012/31/2001 7.00

--45<0.5<0.5<0.5<0.5<50151.975.95-- --27.003/21/2002 7.00

--------------151.476.45-- --27.004/17/2002 7.00

--------------149.848.08-- --27.008/12/2002 7.00

--------------149.638.29-- --27.0012/6/2002 7.00

b--------------150.707.22-- --27.001/29/2003 7.00

1.455<0.50<0.50<0.50<0.50<50151.076.85-- 7.227.005/23/2003 7.00
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--------------149.987.94157.92-- --27.009/4/2003 7.00

--------------149.878.05-- --27.0011/20/2003 7.00

f1.137<0.50<0.50<0.50<0.5074156.467.00163.46P 8.927.0002/02/2004 7.00

--------------155.497.97-- --27.0005/14/2004 7.00

2.767<2.5<2.5<2.5<2.5<250155.278.19P 6.927.0009/02/2004 7.00

--------------155.927.54-- --27.0011/04/2004 7.00

0.8630<0.50<0.50<0.50<0.50<50156.746.72P 6.727.0002/08/2005 7.00

--------------156.307.16-- --27.0005/09/2005 7.00

1.035<0.50<0.50<0.50<0.50<50155.617.85P 6.627.0008/11/2005 7.00

--------------155.238.23-- --27.0011/18/2005 7.00

1.339<0.50<0.50<0.50<0.50<50156.646.82P 7.027.0002/16/2006 7.00

--------------156.237.23-- --27.005/30/2006 7.00

0.9025<0.50<0.50<0.50<0.5060155.468.00P 6.827.008/24/2006 7.00

--------------155.088.38-- --27.0011/1/2006 7.00

0.947.2<0.50<0.50<0.500.50<50155.587.88NP 7.3927.002/7/2007 7.00

--------------156.187.28-- --27.005/8/2007 7.00

0.947.2<0.50<0.50<0.503.288155.088.38NP 7.7527.008/8/2007 7.00

--------------155.368.10-- --27.0011/14/2007 7.00

2.1824<0.50<0.50<0.50<0.50<50156.716.75P 7.0227.002/22/2008 7.00

--------------155.487.98-- --27.005/24/2008 7.00

2.204.9<0.50<0.50<0.502.6<50154.888.58NP 7.1127.008/21/2008 7.00

--------------154.808.66-- --27.0011/19/2008 7.00

2.2524<0.50<0.50<0.501.074156.796.67P 6.1627.002/23/2009 7.00

--------------156.447.02-- --27.005/14/2009 7.00

2.198.4<0.50<0.50<0.502.482155.058.41NP 6.3727.008/20/2009 7.00

0.8122<0.50<0.50<0.50<0.50<50156.107.36NP 6.9027.002/19/2010 7.00

2.4023<0.50<0.50<0.50<0.50<50155.777.69NP 7.6727.008/10/2010 7.00

j0.6917<0.50<0.50<0.50<0.50<50156.377.12163.49P 7.0627.0012/16/2010 7.00
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0.8711<0.50<0.50<0.50<0.50<50156.147.35163.49NP 7.027.002/14/2011 7.00

MW-3

--<10<1.0<0.5<0.5<0.5<50147.226.42153.64-- --27.006/20/2000 7.00

--------------146.337.31-- --27.009/28/2000 7.00

--<2.5<0.5<0.5<0.5<0.5<50147.196.45-- --27.0012/17/2000 7.00

--------------147.636.01-- --27.003/23/2001 7.00

--2.54.15.4<0.55.5110146.846.80-- --27.006/21/2001 7.00

--------------146.327.32-- --27.009/23/2001 7.00

--4.9<0.5<0.5<0.5<0.5<50149.164.48-- --27.0012/31/2001 7.00

--------------149.284.36-- --27.003/21/2002 7.00

--8.7<0.5<0.5<0.5<0.5<50148.335.31-- --27.004/17/2002 7.00

--------------146.647.00-- --27.008/12/2002 7.00

1.46.2<0.5<0.5<0.5<0.5<50146.327.32-- 6.727.0012/6/2002 7.00

b--------------147.576.07-- --27.001/29/2003 7.00

0.91.6<0.50<0.50<0.50<0.50<50147.196.45-- 7.727.005/23/2003 7.00

c--------------146.716.93-- --27.009/4/2003 7.00

c--------------146.607.04-- --27.0011/20/2003 7.00

f--------------153.295.92159.21-- --27.0002/02/2004 7.00

--------------151.697.52-- --27.0005/14/2004 7.00

9.36.5<0.50<0.50<0.50<0.50<50152.027.19P 8.927.0009/02/2004 7.00

--------------152.816.40-- --27.0011/04/2004 7.00

--------------153.206.01-- --27.0002/08/2005 7.00

--------------152.476.74-- --27.0005/09/2005 7.00

1.911<0.50<0.50<0.50<0.50<50152.446.77P 6.527.0008/11/2005 7.00

--------------151.387.83-- --27.0011/18/2005 7.00

--------------151.957.26-- --27.0002/16/2006 7.00

--------------153.395.82-- --27.005/30/2006 7.00

1.157.6<0.50<0.50<0.50<0.50<50152.217.00P 6.427.008/24/2006 7.00
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MW-3 Cont.

--------------151.717.50159.21-- --27.0011/1/2006 7.00

--------------152.316.90-- --27.002/7/2007 7.00

--------------153.265.95-- --27.005/8/2007 7.00

1.211.2<0.50<0.50<0.50<0.50<50151.747.47NP 6.9327.008/8/2007 7.00

--------------152.167.05-- --27.0011/14/2007 7.00

--------------153.715.50-- --27.002/22/2008 7.00

--------------152.187.03-- --27.005/24/2008 7.00

2.113.1<0.50<0.50<0.50<0.50<50151.417.80NP 6.8427.008/21/2008 7.00

--------------151.527.69-- --27.0011/19/2008 7.00

--------------151.937.28-- --27.002/23/2009 7.00

--------------153.046.17-- --27.005/14/2009 7.00

2.052.2<0.50<0.50<0.50<0.50<50151.837.38NP 7.0127.008/20/2009 7.00

--------------153.905.31-- --27.002/19/2010 7.00

1.271.6<0.50<0.50<0.50<0.50<50152.097.12NP 7.3327.008/10/2010 7.00

j--------------153.565.65-- --27.0012/16/2010 7.00

--------------153.016.20-- --27.002/14/2011 7.00

MW-4

c--<2501,7001,0004405,10020,000149.037.50156.53-- --27.006/20/2000 7.00

--------------148.338.20-- --27.009/28/2000 7.00

--<10024927.2<201,2404,320148.428.11-- --27.0012/17/2000 7.00

--------------149.846.69-- --27.003/23/2001 7.00

--13016019164702,800148.528.01-- --27.006/21/2001 7.00

--------------147.628.91-- --27.009/23/2001 7.00

--1602101601001,5004,600152.114.42-- --27.0012/31/2001 7.00

--------------151.554.98-- --27.003/21/2002 7.00

--<2504502901102,2007,100150.306.23-- --27.004/17/2002 7.00

--------------148.298.24-- --27.008/12/2002 7.00

a1.14329206.84101,500148.118.42-- 6.727.0012/6/2002 7.00
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MW-4 Cont.

b--------------149.337.20156.53-- --27.001/29/2003 7.00

1.4<50260210891,300<5,000149.357.18-- 6.927.005/23/2003 7.00

c--------------148.388.15-- --27.009/4/2003 7.00

c--------------147.808.73-- --27.0011/20/2003 7.00

c, f, g1.429382921280980157.006.25163.25P 10.627.0002/02/2004 7.00

g--------------154.878.38-- --27.0005/14/2004 7.00

g2.428145.5<1.011260154.898.36P 7.427.0009/02/2004 7.00

c, g--------------155.547.71-- --27.0011/04/2004 7.00

g0.65459204803201,7007,500156.986.27P 6.527.0002/08/2005 7.00

g--------------157.355.90-- --27.0005/09/2005 7.00

g0.632110160411,1003,100155.297.96P 6.527.0008/11/2005 7.00

g--------------154.688.57-- --27.0011/18/2005 7.00

g0.5354206001301,8009,400156.976.28P 6.827.0002/16/2006 7.00

g--------------155.457.02162.47-- --27.005/30/2006 7.00

1.003970110211,4003,600154.218.26P 6.827.008/24/2006 7.00

--------------153.808.67-- --27.0011/1/2006 7.00

0.9567110170175703,100154.458.02NP 7.0727.002/7/2007 7.00

--------------155.447.03-- --27.005/8/2007 7.00

0.93725767226302,900153.878.60NP 6.7927.008/8/2007 7.00

--------------153.948.53-- --27.0011/14/2007 7.00

2.317092180398803,900156.226.25P 6.8727.002/22/2008 7.00

d-------------------- --27.005/24/2008 7.00

2.265313085261,1003,700153.518.96NP 6.8027.008/21/2008 7.00

--------------153.279.20-- --27.0011/19/2008 7.00

2.213919239.12203,000156.126.35P 6.5127.002/23/2009 7.00

--------------155.477.00-- --27.005/14/2009 7.00

2.1723100110351,1005,700154.428.05NP 6.8127.008/20/2009 7.00

i0.81<5.03902301201,20012,000156.765.71P 6.7027.002/19/2010 7.00
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3.81<204004001201,5009,700154.887.59162.47NP 6.827.008/10/2010 7.00

j0.49<25210270821,80015,000155.656.83162.48P 6.8127.0012/16/2010 7.00

0.8013112.7<0.50<0.50260155.157.33NP 7.1027.002/14/2011 7.00

MW-5

--<10<1.0<0.5<0.5<0.5<50143.497.84151.33-- --23.006/20/2000 10.00

--<2.5<0.5<0.5<0.5<0.5<50142.968.37-- --23.009/28/2000 10.00

--<2.5<0.5<0.5<0.5<0.5<50142.978.36-- --23.0012/17/2000 10.00

--<2.5<0.5<0.5<0.5<0.5<50143.787.55-- --23.003/23/2001 10.00

--<2.5<0.5<0.5<0.5<0.5<50143.138.20-- --23.006/21/2001 10.00

--<2.5<0.5<0.5<0.5<0.5<50142.658.68-- --23.009/23/2001 10.00

--<2.5<0.5<0.5<0.5<0.5<50143.767.57-- --23.0012/31/2001 10.00

--3.2<0.5<0.5<0.5<0.5<50145.216.12-- --23.003/21/2002 10.00

--<2.5<0.5<0.5<0.5<0.5<50144.726.61-- --23.004/17/2002 10.00

4.1<2.5<0.5<0.5<0.5<0.5<50143.198.14-- 7.623.008/12/2002 10.00

1.1<2.5<0.5<0.5<0.5<0.5<50142.688.65-- 6.823.0012/6/2002 10.00

b1<0.50<0.5<0.5<0.5<0.5<50144.117.22-- 6.623.001/29/2003 10.00

1.1<0.50<0.50<0.50<0.50<0.50<50144.027.31-- 6.623.005/23/2003 10.00

3.2<0.50<0.50<0.50<0.50<0.50<50141.839.50-- 6.723.009/4/2003 10.00

--------------143.028.31-- --23.0011/20/2003 10.00

c, f, h--------------144.416.92-- --23.0002/02/2004 10.00

h--------------142.778.56-- --23.0005/14/2004 10.00

h3.5<0.50<0.50<0.50<0.50<0.50<50142.548.79P 6.823.0009/02/2004 10.00

c, h--------------143.008.33-- --23.0011/04/2004 10.00

h--------------144.057.28-- --23.0002/08/2005 10.00

h--------------143.148.19-- --23.0005/09/2005 10.00

h1.2<0.50<0.50<0.50<0.50<0.50<50142.948.39P 6.623.0008/11/2005 10.00

h--------------140.0811.25-- --23.0011/18/2005 10.00

h--------------142.119.22-- --23.0002/16/2006 10.00
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h--------------143.817.52151.33-- --23.005/30/2006 10.00

2.60<0.50<0.50<0.50<0.50<0.50<50143.387.95P 6.623.008/24/2006 10.00

--------------143.018.32-- --23.0011/1/2006 10.00

--------------143.088.25-- --23.002/7/2007 10.00

--------------143.737.60-- --23.005/8/2007 10.00

3.26<0.50<0.50<0.50<0.50<0.50<50143.218.12P 7.3123.008/8/2007 10.00

--------------142.239.10-- --23.0011/14/2007 10.00

--------------143.857.48-- --23.002/22/2008 10.00

--------------143.218.12-- --23.005/24/2008 10.00

2.14<0.50<0.50<0.50<0.50<0.50<50142.688.65P 6.5423.008/21/2008 10.00

--------------139.4711.86-- --23.0011/19/2008 10.00

--------------141.1310.20-- --23.002/23/2009 10.00

--------------141.709.63-- --23.005/14/2009 10.00

2.01<0.50<0.50<0.50<0.50<0.50<50142.818.52P 6.4723.008/20/2009 10.00

d-------------------- --23.002/19/2010 10.00

1.15<0.50<0.50<0.50<0.50<0.50<50143.288.05P 7.123.008/10/2010 10.00

j--------------148.808.10156.90-- --23.0012/16/2010 10.00

d-------------------- --23.002/14/2011 10.00

MW-6

--------------149.054.79153.84-- --15.006/20/2000 5.00

--------------148.455.39-- --15.009/28/2000 5.00

--------------149.134.71-- --15.0012/17/2000 5.00

--<2.5<0.5<0.5<0.5<0.5<50149.154.69-- --15.003/23/2001 5.00

--------------148.625.22-- --15.006/21/2001 5.00

--------------148.445.40-- --15.009/23/2001 5.00

--------------149.893.95-- --15.0012/31/2001 5.00

--5.2<0.5<0.5<0.5<0.5<50150.902.94-- --15.003/21/2002 5.00

--------------148.735.11-- --15.004/17/2002 5.00
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--------------148.615.23153.84-- --15.008/12/2002 5.00

--------------148.555.29-- --15.0012/6/2002 5.00

b--------------149.054.79-- --15.001/29/2003 5.00

19.4<0.50<0.50<0.50<0.50<50149.534.31-- 6.715.005/23/2003 5.00

d-------------------- --15.0009/04/03 5.00

--------------147.536.31-- --15.0011/20/2003 5.00

f--------------154.634.78159.41-- --15.0002/02/2004 5.00

--------------153.126.29-- --15.0005/14/2004 5.00

d--------------153.625.79-- --15.0009/02/2004 5.00

d-------------------- --15.0011/04/2004 5.00

--------------154.285.13-- --15.0002/08/2005 5.00

--------------154.894.52-- --15.0005/09/2005 5.00

2.17.9<0.50<0.50<0.50<0.50<50154.395.02P 6.615.0008/11/2005 5.00

--------------153.106.31-- --15.0011/18/2005 5.00

--------------155.174.24-- --15.0002/16/2006 5.00

--------------154.964.45-- --15.005/30/2006 5.00

3.412<0.50<0.50<0.50<0.50<50154.235.18P 6.815.008/24/2006 5.00

--------------153.366.05-- --15.0011/1/2006 5.00

--------------154.415.00-- --15.002/7/2007 5.00

--------------155.114.30-- --15.005/8/2007 5.00

2.940.57<0.50<0.50<0.50<0.50<50153.905.51NP 6.8715.008/8/2007 5.00

--------------154.035.38-- --15.0011/14/2007 5.00

--------------154.714.70-- --15.002/22/2008 5.00

--------------154.165.25-- --15.005/24/2008 5.00

1.991.9<0.50<0.50<0.50<0.50<50153.276.14NP 7.1315.008/21/2008 5.00

--------------153.475.94-- --15.0011/19/2008 5.00

--------------154.415.00-- --15.002/23/2009 5.00

--------------154.814.60-- --15.005/14/2009 5.00
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1.982.0<0.50<0.50<0.50<0.50<50153.765.65159.41NP 6.8115.008/20/2009 5.00

--------------152.137.28-- --15.002/19/2010 5.00

1.994.3<0.50<0.50<0.50<0.50<50154.395.02NP 6.9315.008/10/2010 5.00

j--------------154.914.50-- --15.0012/16/2010 5.00

--------------154.614.80-- --15.002/14/2011 5.00

MW-7

j--623215<0.50<0.50700158.286.52164.80P 7.08--12/16/2010 --

1.02<20210260981,7007,100158.036.77NP 6.8--2/14/2011 --

MW-8

j0.46150214.1<0.5043520157.296.85164.14P 7.12--12/16/2010 --

1.07110<2.0<2.0<2.0<2.0<50156.847.30NP 6.7--2/14/2011 --

MW-9

j0.573903811<0.5018330157.146.63163.77P 6.97--12/16/2010 --

0.98270<4.0<4.0<4.0<4.0<50156.926.85NP 6.9--2/14/2011 --
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Symbols & Abbreviations:
-- = Not analyzed/applicable/measured/available
< = Not detected at or above laboratory reporting limit
DO = Dissolved oxygen
DTW = Depth to water in ft below TOC
ft bgs = Feet below ground surface
GRO = Gasoline range organics
GWE = Groundwater elevation measured in ft
mg/L = Milligrams per liter
MTBE = Methyl tert-butyl ether
NP = Well was not purged prior to sampling
P = Well was purged prior to sampling
TOC = Top of casing measured in ft
TPH-g = Total petroleum hydrocarbons as gasoline
µg/L = Micrograms per liter
BTEX = Benzene, toluene, ethylbenzene and xylenes

ESL - DW = Environmental Screning Levels (ESLs), shallow soils (<3 meters bgs), groundwater is a current or potential source of drinking water, for residential land use.  Ref. California Regional Water 
Quality Control Board, San Francisco Bay Region (CRWQCB-SFBR), Screening for Environmental Concerns at Sites with Contaminated Soil & Groundwater, Interim Final-November 2007 (Revised May 
2008).

ESL - NDW = Environmental Screning Levels (ESLs), shallow soils (<3 meters bgs), groundwater is NOT a current or potential source of drinking water, for residential land use.  Ref. California Regional Water 
Quality Control Board, San Francisco Bay Region (CRWQCB-SFBR), Screening for Environmental Concerns at Sites with Contaminated Soil & Groundwater, Interim Final-November 2007 (Revised May 
2008).

NE = ESL not established

Footnotes:
a = Chromatogram pattern:  Gasoline C6-C10 for GRO/TPH-g
b = Beginning this quarter, groundwater samples were analyzed by EPA method 8260B for TPH-g, BTEX, and fuel oxygenates
c = Wells gauged with ORC sock in well
d = Well inaccessible
e = The hydrocarbon result for GRO was partly due to individual peaks in the quantitative range
f = Well resurveyed on 1/27/2004 to NAVD88
g = Upon review of survey data (1/27/2004), TOC elevation for MW-4 is actually 162.47 ft.
h = Upon review of survey data (1/27/2004), MW-5 was not surveyed from the TOC.  MW-5 was surveyed from the pavement due to inaccessibility to the TOC.  Therefore, survey data for MW-5 from the TOC 
is unavailable.  Historic data prior to 5/30/2006 (change in consultant) not modified
i = Quantitation of unknown hydrocarbon(s) in sample based on gasoline
j = Surveyed 12/9/2010
k = Grab groundwater sample

Notes:
Beginning in the fourth quarter 2003, the laboratory modified the reported analyte list.  TPH-g was changed to GRO.  The resulting data may be impacted by the potential of non-TPH-g analytes within the 
requested fuel range resulting in a higher concentration being reported

Beginning in the second quarter 2004, the carbon range for GRO was changed from C6-C10 to C4-C12

Values for DO and pH were obtained through field measurements

The DTW's and TOC's for wells MW-5 and MW-6 were taken from Delta Environmental sampling sheets because the well logs were not available

GRO analysis was completed by EPA method 8260B (C4-C12) for samples collected from the time period April 2006 through February 4, 2008.  The analysis for GRO was changed to EPA method 8015B (C6-
C12) for samples collected from the time period February 5, 2008 through the present
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The data within this table collected prior to April 2006 was provided to Broadbent & Associates, Inc. by Atlantic Richfield Company and their previous consultants.  Broadbent & Associates, Inc. has not 
verified the accuracy of this information
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Well and

Footnote

Concentrations in (µg/L)

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPESample Date

ARCO Service Station #0374, 6407 Telegraph Ave., Oakland, CA

Table 2. Summary of Fuel Additives Analytical Data

ESL - DW

ESL - NDW

NE

NE

12

18,000

5.0

1,800

NE

NE

NE

NE

NE

NE

0.5

200

0.05

150

MW-1

----------2,710----3/23/2001

----------2,000----3/21/2002

----<100<100<1001,600<4,000<20,0005/23/2003

a----<10<10<101,500<400<2,00011/20/2003

<25<25<25<25<251,200<1,000<5,00005/14/2004

<5.0<5.0<5.0<5.0<5.0660<200<1,00009/02/2004

<10<10<10<10<10580<400<2,00011/04/2004

<10<10<10<10<10610<400<2,00002/08/2005

a<5.0<5.0<5.0<5.0<5.0620<200<1,00005/09/2005

a<2.5<2.52.6<2.5<2.5390250<50008/11/2005

a<2.5<2.5<2.5<2.5<2.5340<100<50011/18/2005

<2.5<2.5<2.5<2.5<2.5340<100<1,50002/16/2006

a<2.5<2.5<2.5<2.5<2.5420<100<1,5005/30/2006

<5.0<5.0<5.0<5.0<5.0180<200<3,0008/24/2006

a<5.0<5.0<5.0<5.0<5.0220<200<3,00011/1/2006

<5.0<5.0<5.0<5.0<5.0190<200<3,0002/7/2007

<5.0<5.0<5.0<5.0<5.0420<200<3,0005/8/2007

<0.50<0.50<0.50<0.50<0.50110<20<3008/8/2007

<2.5<2.5<2.5<2.5<2.5210<100<1,50011/14/2007

<0.50<0.501.5<0.50<0.50250<10<3002/22/2008

<5.0<5.0<5.0<5.0<5.0380<100<3,0005/24/2008

<2.5<2.5<2.5<2.5<2.5170<50<1,5008/21/2008

<0.50<0.50<0.50<0.50<0.5030<10<30011/19/2008

<2.5<2.5<2.5<2.5<2.5240<50<1,5002/23/2009

<0.50<0.501.3<0.50<0.50200<10<3005/14/2009

<2.0<2.0<2.0<2.0<2.0170<40<1,2008/20/2009

<0.50<0.501.2<0.50<0.50170<10<3002/19/2010

<2.5<2.5<2.5<2.5<2.5230<50<1,5008/10/2010

<2.0<2.0<2.0<2.0<2.0140<40<1,20012/16/2010

Page 1 of 6



Well and

Footnote

Concentrations in (µg/L)

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPESample Date
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Table 2. Summary of Fuel Additives Analytical Data

ESL - DW

ESL - NDW

NE

NE

12

18,000

5.0

1,800

NE

NE

NE

NE

NE

NE

0.5

200

0.05

150

MW-1 Cont.

<2.5<2.5<2.5<2.5<2.5170<50<1,5002/14/2011

MW-2

----------<2.5----3/23/2001

----------45----3/21/2002

----0.53<0.50<0.5055<20<1005/23/2003

<0.50<0.50<0.50<0.50<0.5037<20<10002/02/2004

<2.5<2.5<2.5<2.5<2.567<100<50009/02/2004

<0.50<0.50<0.50<0.50<0.5030<20<10002/08/2005

a<0.50<0.50<0.50<0.50<0.5035<20<10008/11/2005

<0.50<0.50<0.50<0.50<0.5039<20<30002/16/2006

<0.50<0.50<0.50<0.50<0.5025<20<3008/24/2006

<0.50<0.50<0.50<0.50<0.507.2<20<3002/7/2007

<0.50<0.50<0.50<0.50<0.507.2<20<3008/8/2007

<0.50<0.50<0.50<0.50<0.5024<10<3002/22/2008

<0.50<0.50<0.50<0.50<0.504.9<10<3008/21/2008

<0.50<0.50<0.50<0.50<0.5024<10<3002/23/2009

<0.50<0.50<0.50<0.50<0.508.4<10<3008/20/2009

<0.50<0.50<0.50<0.50<0.5022<10<3002/19/2010

<0.50<0.50<0.50<0.50<0.5023<10<3008/10/2010

<0.50<0.50<0.50<0.50<0.5017<10<30012/16/2010

<0.50<0.50<0.50<0.50<0.5011<10<3002/14/2011

MW-3

----------<10----6/20/2000

----------<2.5----12/17/2000

----------2.5----6/21/2001

----------4.9----12/31/2001

----------8.7----4/17/2002

----------6.2----12/6/2002
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Concentrations in (µg/L)

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPESample Date

ARCO Service Station #0374, 6407 Telegraph Ave., Oakland, CA

Table 2. Summary of Fuel Additives Analytical Data

ESL - DW

ESL - NDW

NE

NE

12

18,000

5.0

1,800

NE

NE

NE

NE

NE

NE

0.5

200

0.05

150

MW-3 Cont.

----<0.50<0.50<0.501.6<20<1005/23/2003

<0.50<0.50<0.50<0.50<0.506.5<20<10009/02/2004

a<0.50<0.50<0.50<0.50<0.5011<20<10008/11/2005

<0.50<0.50<0.50<0.50<0.507.6<20<3008/24/2006

<0.50<0.50<0.50<0.50<0.501.2<20<3008/8/2007

<0.50<0.50<0.50<0.50<0.503.1<10<3008/21/2008

<0.50<0.50<0.50<0.50<0.502.2<10<3008/20/2009

<0.50<0.50<0.50<0.50<0.501.6<10<3008/10/2010

MW-4

----------<250----6/20/2000

----------<100----12/17/2000

----------130----6/21/2001

----------160----12/31/2001

----------<250----4/17/2002

----------43----12/6/2002

----<50<50<50<50<2,000<10,0005/23/2003

<2.5<2.52.6<2.5<2.529<100<50002/02/2004

<1.0<1.0<1.0<1.0<1.028<40<20009/02/2004

<25<25<25<25<2545<1,000<5,00002/08/2005

<10<10<10<10<1032<400<2,00008/11/2005

<10<10<10<10<1035<400<6,00002/16/2006

<2.5<2.5<2.5<2.5<2.539<100<1,5008/24/2006

<10<10<10<10<1067<400<6,0002/7/2007

<10<10<10<10<1072<400<6,0008/8/2007

<10<10<10<10<1070<200<6,0002/22/2008

<20<20<20<20<2053<400<12,0008/21/2008

<5.0<5.0<5.0<5.0<5.039<100<3,0002/23/2009

<20<20<20<20<2023<400<12,0008/20/2009

<5.0<5.0<5.0<5.0<5.0<5.0<100<3,0002/19/2010
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Well and

Footnote

Concentrations in (µg/L)

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPESample Date

ARCO Service Station #0374, 6407 Telegraph Ave., Oakland, CA

Table 2. Summary of Fuel Additives Analytical Data

ESL - DW

ESL - NDW

NE

NE

12

18,000

5.0

1,800

NE

NE

NE

NE

NE

NE

0.5

200

0.05

150

MW-4 Cont.

<20<20<20<20<20<20<400<12,0008/10/2010

<25<25<25<25<25<25<500<15,00012/16/2010

<0.50<0.50<0.50<0.50<0.5013<10<3002/14/2011

MW-5

----------<10----6/20/2000

----------<2.5----9/28/2000

----------<2.5----12/17/2000

----------<2.5----3/23/2001

----------<2.5----6/21/2001

----------<2.5----9/23/2001

----------<2.5----12/31/2001

----------3.2----3/21/2002

----------<2.5----4/17/2002

----------<2.5----8/12/2002

----------<2.5----12/6/2002

----<0.50<0.50<0.50<0.50<20<401/29/2003

----<0.50<0.50<0.50<0.50<20<1005/23/2003

<0.50<0.50<0.50<0.50<0.50<0.50<20<1009/4/2003

<0.50<0.50<0.50<0.50<0.50<0.50<20<10009/02/2004

<0.50<0.50<0.50<0.50<0.50<0.50<20<10008/11/2005

<0.50<0.50<0.50<0.50<0.50<0.50<20<3008/24/2006

<0.50<0.50<0.50<0.50<0.50<0.50<20<3008/8/2007

<0.50<0.50<0.50<0.50<0.50<0.50<10<3008/21/2008

<0.50<0.50<0.50<0.50<0.50<0.50<10<3008/20/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<3008/10/2010

MW-6

----------<2.5----3/23/2001

----------5.2----3/21/2002
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Well and

Footnote

Concentrations in (µg/L)

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPESample Date

ARCO Service Station #0374, 6407 Telegraph Ave., Oakland, CA

Table 2. Summary of Fuel Additives Analytical Data

ESL - DW

ESL - NDW

NE

NE

12

18,000

5.0

1,800

NE

NE

NE

NE

NE

NE

0.5

200

0.05

150

MW-6 Cont.

----<0.50<0.50<0.509.4<20<1005/23/2003

a<0.50<0.50<0.50<0.50<0.507.9<20<10008/11/2005

<0.50<0.50<0.50<0.50<0.5012<20<3008/24/2006

<0.50<0.50<0.50<0.50<0.500.57<20<3008/8/2007

<0.50<0.50<0.50<0.50<0.501.9<10<3008/21/2008

<0.50<0.50<0.50<0.50<0.502.0<10<3008/20/2009

<0.50<0.50<0.50<0.50<0.504.3<10<3008/10/2010

MW-7

<0.50<0.50<0.50<0.50<0.5062<10<30012/16/2010

<20<20<20<20<20<20<400<1,20002/14/2011

MW-8

<0.50<0.501.7<0.50<0.50150<10<30012/16/2010

<2.0<2.0<2.0<2.0<2.0110<40<1,2002/14/2011

MW-9

<0.50<0.504.1<0.50<0.5039040<30012/16/2010

<4.0<4.0<4.0<4.0<4.0270<80<2,4002/14/2011
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Symbols & Abbreviations:
-- = Not analyzed/applicable/measured/available
< = Not detected at or above the laboratory reporting limi
1,2-DCA = 1,2-Dichloroethane
DIPE = Di-isopropyl ether
EDB = 1,2-Dibromoethane
ETBE = Ethyl tert-butyl ether
MTBE = Methyl tert-butyl ether
TAME = tert-Amyl methyl ether
TBA = tert-Butyl alcohol
µg/L = Micrograms per Liter

ESL - DW = Environmental Screning Levels (ESLs), shallow soils (<3 meters bgs), groundwater is a current or potential source of drinking water, for residential land use.  Ref. California Regional 
Water Quality Control Board, San Francisco Bay Region (CRWQCB-SFBR), Screening for Environmental Concerns at Sites with Contaminated Soil & Groundwater, Interim Final-November 2007 
(Revised May 2008).

ESL - NDW = Environmental Screning Levels (ESLs), shallow soils (<3 meters bgs), groundwater is NOT a current or potential source of drinking water, for residential land use.  Ref. California 
Regional Water Quality Control Board, San Francisco Bay Region (CRWQCB-SFBR), Screening for Environmental Concerns at Sites with Contaminated Soil & Groundwater, Interim Final-
November 2007 (Revised May 2008).

NE = ESL not established

Footnotes:
a = The continuing calibration verification for ethanol was outside of client contractual limits, however, it was within method acceptance limits.  The data should still be useful for its intended purpose

Notes:
All volatile organic compounds analyzed using EPA Method 8260B

The data within this table collected prior to April 2006 was provided to Broadbent & Associates, Inc. by Atlantic Richfield Company and their previous consultants.  Broadbent & Associates, Inc. has 
not verified the accuracy of this information
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Approximate Hydraulic Gradient (ft/ft)Approximate Groundwater Flow DirectionDate Measured

ARCO Service Station #0374, 6407 Telegraph Ave., Oakland, CA

Table 3. Historical Groundwater Flow Direction and Gradient

0.04Southwest1/31/1996

0.04Southwest4/10/1996

0.03Southwest7/16/1996

0.03Southwest10/14/1996

0.04Southwest3/27/1997

0.03Southwest5/27/1997

0.04Southwest8/12/1997

0.03Southwest11/17/1997

0.03Southwest3/16/1998

0.04Southwest5/12/1998

0.04Southwest7/27/1998

0.02Southwest10/15/1998

0.05Southwest2/18/1999

0.03Southwest5/24/1999

0.03Southwest8/27/1999

0.03Southwest10/26/1999

0.047Southwest2/3/2000

0.035Southwest6/20/2000

0.034Southwest9/28/2000

0.032Southwest12/17/2000

0.034Southwest3/23/2001

0.032Southwest6/21/2001

0.029Southwest9/23/2001

0.043Southwest12/31/2001

0.038Southwest3/21/2002

0.031Southwest4/17/2002

0.032Southwest8/12/2002

0.020Southwest12/6/2002

0.027Southwest1/29/2003

0.039Southwest5/23/2003

0.033Southwest9/4/2003

0.029Southwest11/20/2003

0.043 (a)Southwest2/2/2004

0.037 (a)Southwest5/14/2004

0.027 (a)Southwest9/2/2004

0.034 (a)Southwest11/4/2004

0.061 (a)Southwest2/8/2005

0.08 (a)Southwest5/9/2005

0.06 (a)Southwest8/11/2005

0.07 (a)Southwest11/18/2005

0.09 (a)Southwest2/16/2006

0.06 (a)Southwest5/30/2006
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Approximate Hydraulic Gradient (ft/ft)Approximate Groundwater Flow DirectionDate Measured

ARCO Service Station #0374, 6407 Telegraph Ave., Oakland, CA

Table 3. Historical Groundwater Flow Direction and Gradient

0.03Southwest8/24/2006

0.02Southwest11/1/2006

0.03Southwest2/7/2007

0.03Southwest5/8/2007

0.03Southwest8/8/2007

0.03Southwest11/14/2007

0.03Southwest2/22/2008

0.03Southwest5/24/2008

0.03Southwest8/21/2008

0.03Southwest11/19/2008

0.04Southwest2/23/2009

0.03Southwest5/14/2009

0.03Southwest8/20/2009

0.05West-Southwest2/19/2010

0.03Southwest8/10/2010

0.03Southwest12/16/2010

0.03Southwest2/14/2011

Footnotes:
a = Gradients potentially suspect due to error in MW-4 and MW-5 TOC measuring point elevations discovered third quarter 2006

Notes:
The data within this table collected prior to April 2006 was provided to Broadbent & Associates, Inc. by Atlantic Richfield Company and their 
previous consultants.  Broadbent & Associates, Inc. has not verified the accuracy of this information
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APPENDIX A 
 

FIELD METHODS 



BROADBENT & ASSOCIATES INC. FIELD PROCEDURES 
 

 
A.1 QUALITY ASSURANCE/QUALITY CONTROL FIELD PROTOCOLS 
 
 Field protocols have been implemented to enhance the accuracy and reliability of data collection, 
ground-water sample collection, transportation and laboratory analysis.   Discussion of these protocols is 
provided below. 
 
A.1.1 Water Level & Free-Product Measurement 
 
 Prior to ground-water sample collection from each monitoring well, the presence of separate-
phase hydrocarbons (SPH or free product, FP) and depth to ground water shall be measured.  Depth to 
ground water will be measured with a standard water level indicator that has been decontaminated prior to 
its use in accordance with procedures discussed below.  Depth to groundwater will be gauged from a saw 
cut notch at the top of the well casing on each well head.  Where FP is suspected, the initial gauging will 
be done with an oil-water interface probe.  Once depth to water has been measured, the first retrieval of a 
new disposable bailer will be scrutinized for the presence of SPH/FP. 
 
A.1.2 Monitoring Well Purging 
 

Subsequent to measuring depth to ground water and prior to the collection of ground-water 
samples, purging of standing water within the monitoring will be performed if called for.  Consistent with 
the American Society for Testing and Materials (ASTM) Standard D6452-99, Section 7.1, the well will 
be purged of approximately three wetted-casing volumes of water, or until the well is dewatered, or until 
monitored field parameters indicate stabilization.  The well will be purged using a pre-cleaned disposable 
bailer or submersible pump and disposable plastic tubing dedicated to each individual well.  The well will 
be purged at a low flow rate to minimize the possibility of purging the well dry.  So that the sample 
collected is representative of formation water, several field parameters will be monitored during the 
purging process.  The sample will not be collected until these parameters (i.e. temperature, pH, and 
conductivity) have stabilized to within 10% of the previously measured value.  If a well is purged dry, the 
sample should not be collected until the well has recovered to a minimum 50% of its initial volume. 
 
A.1.3 Ground-Water Sample Collection 
 
 Once the wells are satisfactorily purged, water samples will be collected from each well.  Water 
samples for organic analyses will be collected using a pre-cleaned, new, disposable bailer and transferred 
into the appropriate, new, laboratory-prepared containers such that no head space or air bubbles are 
present in the sample container (if appropriate to the analysis).  The samples will be properly labeled (i.e. 
sample identification, sampler initials, date/time of collection, site location, requested analyses), placed in 
an ice chest with bagged ice or ice substitute, and delivered to the contracted analytical laboratory. 
 
A.1.4 Surface Water Sample Collection 
 
 Unless specified otherwise, surface water samples will be collected from mid-depth in the central 
area of the associated surface water body.  Water samples will be collected into appropriate, new, 
laboratory-prepared containers by dipping the container into the surface water unless the container has a 
preservative present.  If a sample preservative is present, a new, cleaned non-preserved surrogate 
container will be used to obtain the sample which will then be directly transferred into a new, laboratory-
provided, preserved container.  Samples will be properly labeled and transported as described above. 



Broadbent & Associates, Inc. Quality Assurance/Quality Control Field Protocols 
Chico, California Page 2 
 
 
A.1.5 Decontamination Protocol 
 
 Prior to use in each well, re-usable ground-water sampling equipment (e.g., water level indicator, 
oil-interface probe, purge pump, etc.) will be decontaminated.  Decontamination protocol will include 
thoroughly cleaning with a solution of Liquinox, rinsing with clean water, and final rinsing with control 
water (potable water of known quality, distilled, or de-ionized water).  Pre-cleaned new disposable bailers 
and disposable plastic tubing will be dedicated to each individual well. 
 
A.1.6 Chain of Custody Procedures 
 
 Sample identification documents will be carefully prepared so identification and chain of custody 
can be maintained and sample disposition can be controlled.  The sample identification documents 
include Chain-of-Custody (COC) records and Daily Field Report forms.  Chain of custody procedures are 
outlined below. 
  
 Field Custody Procedures 

 
The field sampler is individually responsible for the care and custody of the samples 
collected until they are properly transferred. 
 
Samples will have unique labels.  The information on these labels will correspond to the 
COC which shows the identification of individual samples and the contents of the 
shipping container.  The original COC will accompany the shipment and a copy will be 
retained by the field sampler. 
 
Transfer of Custody and Shipment 
 
A COC will accompany samples during transfer and shipment.  When transferring 
samples, the individual relinquishing and the individual receiving the samples will each 
sign, date, and note the time on the COC.  This documents the sample custody transfer. 
 
Samples will be packaged properly for shipment and dispatched to the appropriate 
laboratory for analysis, with a separate COC accompanying each shipment.  Shipments 
will be accompanied by the original COC.  Samples will be delivered by BAI personnel 
to the laboratory, or shipped by responsible courier.  When a shipping courier is utilized, 
the sample shipment number will be identified on the COC. 

 
A.1.7 Field Records 
 
 In addition to sample identification numbers and COC records, Daily Field Report records will be 
maintained by field staff to provide daily records of significant events, observations, and measurements 
during field investigations.  These documents will contain observed information such as: the personnel 
present, site conditions, sampling procedures, measurement procedures, calibration records, equipment 
used, supplies used, etc.  Field measurements will be recorded on the appropriate forms.  Entries on the 
data forms will be signed and dated.  The data forms will be kept as permanent file records. 
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FIELD DATA SHEETS 
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LABORATORY REPORT 
AND CHAIN-OF-CUSTODY DOCUMENTATION 



aboratories, Inc.
nvironmental

alscience

March 02, 2011

Tom Sparrowe
Broadbent & Associates, Inc
 875 Cotting Lane, Suite G
Vacaville, CA 95688-9299

PSubject: Calscience Work Order No.:
Client Reference:

11-02-1058
ARCO 374

Dear Client:

Enclosed is an analytical report for the above-referenced project.  The samples included
in this report were received 2/16/2011 and analyzed in accordance with the attached
chain-of-custody.

Calscience Environmental Laboratories certifies that the test results provided in this
report meet all NELAC requirements for parameters for which accreditation is required
or available.  Any exceptions to NELAC requirements are noted in the case narrative.
The original report of subcontracted analysis, if any, is provided herein, and follows the
standard Calscience data package. The results in this analytical report are limited to the
samples tested and any reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact the
undersigned.

Sincerely,

Richard Villafania

Calscience Environmental
     Laboratories, Inc.

Project Manager

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..
...NELAP ID: 03220CA CSDLAC ID: 10109 SCAQMD ID: 93LA0830DoD-ELAP ID: L10-41

Page 1 of 19



Analytical Reportnvironmental
aboratories, Inc.

alscience

Broadbent & Associates, Inc 02/16/11Date Received:
 875 Cotting Lane, Suite G 11-02-1058Work Order No:
Vacaville, CA 95688-9299 EPA 5030CPreparation:

EPA 8015B (M)Method:

Project: ARCO 374 Page 1 of 2

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

02/14/11 02/23/11 02/24/11Aqueous 110223B01MW-2 11-02-1058-1-D GC 22
01:0915:20

Result DF Qual UnitsRLParameter

ug/LGasoline Range Organics (C6-C12) 50 1ND

REC (%) Control Limits QualSurrogates:

1,4-Bromofluorobenzene 77 38-134

02/14/11 02/23/11 02/24/11Aqueous 110223B01MW-7 11-02-1058-2-D GC 22
05:3314:55

Result DF Qual UnitsRLParameter

ug/LGasoline Range Organics (C6-C12) 50 17100

REC (%) Control Limits QualSurrogates:

1,4-Bromofluorobenzene 145 38-134 LH,AY

02/14/11 02/24/11 02/24/11Aqueous 110224B01MW-8 11-02-1058-3-E GC 22
18:1814:37

Result DF Qual UnitsRLParameter

ug/LGasoline Range Organics (C6-C12) 50 1ND

REC (%) Control Limits QualSurrogates:

1,4-Bromofluorobenzene 80 38-134

02/14/11 02/24/11 02/24/11Aqueous 110224B01MW-4 11-02-1058-4-E GC 22
22:4214:45

Result DF Qual UnitsRLParameter

ug/LGasoline Range Organics (C6-C12) 50 1260

REC (%) Control Limits QualSurrogates:

1,4-Bromofluorobenzene 77 38-134

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Reportnvironmental
aboratories, Inc.

alscience

Broadbent & Associates, Inc 02/16/11Date Received:
 875 Cotting Lane, Suite G 11-02-1058Work Order No:
Vacaville, CA 95688-9299 EPA 5030CPreparation:

EPA 8015B (M)Method:

Project: ARCO 374 Page 2 of 2

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

02/10/11 02/24/11 02/24/11Aqueous 110224B01MW-1 11-02-1058-5-E GC 22
23:1514:10

Result DF Qual UnitsRLParameter

ug/LGasoline Range Organics (C6-C12) 50 1ND

REC (%) Control Limits QualSurrogates:

1,4-Bromofluorobenzene 80 38-134

02/10/11 02/23/11 02/24/11Aqueous 110223B01MW-9 11-02-1058-6-D GC 22
06:3915:05

Result DF Qual UnitsRLParameter

ug/LGasoline Range Organics (C6-C12) 50 1ND

REC (%) Control Limits QualSurrogates:

1,4-Bromofluorobenzene 80 38-134

02/23/11N/A 02/23/11Aqueous 110223B01Method Blank 099-12-695-1,016 GC 22
17:39

Result DF Qual UnitsRLParameter

ug/LGasoline Range Organics (C6-C12) 50 1ND

REC (%) Control Limits QualSurrogates:

1,4-Bromofluorobenzene 78 38-134

02/24/11N/A 02/24/11Aqueous 110224B01Method Blank 099-12-695-1,017 GC 22
13:21

Result DF Qual UnitsRLParameter

ug/LGasoline Range Organics (C6-C12) 50 1ND

REC (%) Control Limits QualSurrogates:

1,4-Bromofluorobenzene 79 38-134

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Broadbent & Associates, Inc 02/16/11Date Received:
 875 Cotting Lane, Suite G 11-02-1058Work Order No:
Vacaville, CA 95688-9299 EPA 5030CPreparation:

EPA 8260BMethod:

Project: ARCO 374 Page 1 of 3
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

02/14/11 02/19/11 02/19/11Aqueous 110219L01MW-2 11-02-1058-1-A GC/MS L
18:0115:20

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.50 1ND Methyl-t-Butyl Ether (MTBE) 0.50 111
1,2-Dibromoethane 0.50 1ND Tert-Butyl Alcohol (TBA) 10 1ND
1,2-Dichloroethane 0.50 1ND Diisopropyl Ether (DIPE) 0.50 1ND
Ethylbenzene 0.50 1ND Ethyl-t-Butyl Ether (ETBE) 0.50 1ND
Toluene 0.50 1ND Tert-Amyl-Methyl Ether (TAME) 0.50 1ND
Xylenes (total) 0.50 1ND Ethanol 300 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

1,2-Dichloroethane-d4 103 80-128 Dibromofluoromethane 98 80-127
Toluene-d8 101 80-120 1,4-Bromofluorobenzene 97 68-120

02/14/11 02/22/11 02/22/11Aqueous 110222L01MW-7 11-02-1058-2-B GC/MS L
15:3814:55

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 50 1001700 Methyl-t-Butyl Ether (MTBE) 20 40ND
1,2-Dibromoethane 20 40ND Tert-Butyl Alcohol (TBA) 400 40ND
1,2-Dichloroethane 20 40ND Diisopropyl Ether (DIPE) 20 40ND
Ethylbenzene 20 40260 Ethyl-t-Butyl Ether (ETBE) 20 40ND
Toluene 20 4098 Tert-Amyl-Methyl Ether (TAME) 20 40ND
Xylenes (total) 20 40210 Ethanol 12000 40ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

1,2-Dichloroethane-d4 114 80-128 Dibromofluoromethane 106 80-127
Toluene-d8 103 80-120 1,4-Bromofluorobenzene 98 68-120

02/14/11 02/22/11 02/22/11Aqueous 110222L01MW-8 11-02-1058-3-B GC/MS L
16:0614:37

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 2.0 4ND Methyl-t-Butyl Ether (MTBE) 2.0 4110
1,2-Dibromoethane 2.0 4ND Tert-Butyl Alcohol (TBA) 40 4ND
1,2-Dichloroethane 2.0 4ND Diisopropyl Ether (DIPE) 2.0 4ND
Ethylbenzene 2.0 4ND Ethyl-t-Butyl Ether (ETBE) 2.0 4ND
Toluene 2.0 4ND Tert-Amyl-Methyl Ether (TAME) 2.0 4ND
Xylenes (total) 2.0 4ND Ethanol 1200 4ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

1,2-Dichloroethane-d4 114 80-128 Dibromofluoromethane 104 80-127
Toluene-d8 104 80-120 1,4-Bromofluorobenzene 96 68-120

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

. .
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Broadbent & Associates, Inc 02/16/11Date Received:
 875 Cotting Lane, Suite G 11-02-1058Work Order No:
Vacaville, CA 95688-9299 EPA 5030CPreparation:

EPA 8260BMethod:

Project: ARCO 374 Page 2 of 3
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

02/14/11 02/19/11 02/19/11Aqueous 110219L01MW-4 11-02-1058-4-A GC/MS L
19:2314:45

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.50 1ND Methyl-t-Butyl Ether (MTBE) 0.50 113
1,2-Dibromoethane 0.50 1ND Tert-Butyl Alcohol (TBA) 10 1ND
1,2-Dichloroethane 0.50 1ND Diisopropyl Ether (DIPE) 0.50 1ND
Ethylbenzene 0.50 12.7 Ethyl-t-Butyl Ether (ETBE) 0.50 1ND
Toluene 0.50 1ND Tert-Amyl-Methyl Ether (TAME) 0.50 1ND
Xylenes (total) 0.50 111 Ethanol 300 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

1,2-Dichloroethane-d4 103 80-128 Dibromofluoromethane 100 80-127
Toluene-d8 107 80-120 1,4-Bromofluorobenzene 97 68-120

02/10/11 02/22/11 02/22/11Aqueous 110222L01MW-1 11-02-1058-5-B GC/MS L
16:3314:10

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 2.5 5ND Methyl-t-Butyl Ether (MTBE) 2.5 5170
1,2-Dibromoethane 2.5 5ND Tert-Butyl Alcohol (TBA) 50 5ND
1,2-Dichloroethane 2.5 5ND Diisopropyl Ether (DIPE) 2.5 5ND
Ethylbenzene 2.5 5ND Ethyl-t-Butyl Ether (ETBE) 2.5 5ND
Toluene 2.5 5ND Tert-Amyl-Methyl Ether (TAME) 2.5 5ND
Xylenes (total) 2.5 5ND Ethanol 1500 5ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

1,2-Dichloroethane-d4 118 80-128 Dibromofluoromethane 105 80-127
Toluene-d8 100 80-120 1,4-Bromofluorobenzene 96 68-120

02/10/11 02/22/11 02/22/11Aqueous 110222L01MW-9 11-02-1058-6-B GC/MS L
17:0015:05

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 4.0 8ND Methyl-t-Butyl Ether (MTBE) 4.0 8270
1,2-Dibromoethane 4.0 8ND Tert-Butyl Alcohol (TBA) 80 8ND
1,2-Dichloroethane 4.0 8ND Diisopropyl Ether (DIPE) 4.0 8ND
Ethylbenzene 4.0 8ND Ethyl-t-Butyl Ether (ETBE) 4.0 8ND
Toluene 4.0 8ND Tert-Amyl-Methyl Ether (TAME) 4.0 8ND
Xylenes (total) 4.0 8ND Ethanol 2400 8ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

1,2-Dichloroethane-d4 113 80-128 Dibromofluoromethane 109 80-127
Toluene-d8 104 80-120 1,4-Bromofluorobenzene 96 68-120

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

. .
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Broadbent & Associates, Inc 02/16/11Date Received:
 875 Cotting Lane, Suite G 11-02-1058Work Order No:
Vacaville, CA 95688-9299 EPA 5030CPreparation:

EPA 8260BMethod:

Project: ARCO 374 Page 3 of 3
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

02/19/11N/A 02/19/11Aqueous 110219L01Method Blank 099-12-703-1,611 GC/MS L
13:01

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.50 1ND Methyl-t-Butyl Ether (MTBE) 0.50 1ND
1,2-Dibromoethane 0.50 1ND Tert-Butyl Alcohol (TBA) 10 1ND
1,2-Dichloroethane 0.50 1ND Diisopropyl Ether (DIPE) 0.50 1ND
Ethylbenzene 0.50 1ND Ethyl-t-Butyl Ether (ETBE) 0.50 1ND
Toluene 0.50 1ND Tert-Amyl-Methyl Ether (TAME) 0.50 1ND
Xylenes (total) 0.50 1ND Ethanol 300 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

1,2-Dichloroethane-d4 109 80-128 Dibromofluoromethane 102 80-127
Toluene-d8 100 80-120 1,4-Bromofluorobenzene 96 68-120

02/22/11N/A 02/22/11Aqueous 110222L01Method Blank 099-12-703-1,613 GC/MS L
12:27

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.50 1ND Methyl-t-Butyl Ether (MTBE) 0.50 1ND
1,2-Dibromoethane 0.50 1ND Tert-Butyl Alcohol (TBA) 10 1ND
1,2-Dichloroethane 0.50 1ND Diisopropyl Ether (DIPE) 0.50 1ND
Ethylbenzene 0.50 1ND Ethyl-t-Butyl Ether (ETBE) 0.50 1ND
Toluene 0.50 1ND Tert-Amyl-Methyl Ether (TAME) 0.50 1ND
Xylenes (total) 0.50 1ND Ethanol 300 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

1,2-Dichloroethane-d4 107 80-128 Dibromofluoromethane 98 80-127
Toluene-d8 103 80-120 1,4-Bromofluorobenzene 96 68-120

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

. .
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 11-02-1058

Method: EPA 8015B (M)

 875 Cotting Lane, Suite G
Vacaville, CA 95688-9299

Broadbent & Associates, Inc

ARCO 374Project

EPA 5030CPreparation:

02/16/11Date Received:

Quality Control Sample ID

11-02-1452-3

MS/MSD Batch
Number

110223S01

Matrix

Aqueous

Date
Analyzed

02/23/11

Date
Prepared

02/23/11

Instrument

GC 22

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-25Gasoline Range Organics (C6-C12) 299 38-13497

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 11-02-1058

Method: EPA 8015B (M)

 875 Cotting Lane, Suite G
Vacaville, CA 95688-9299

Broadbent & Associates, Inc

ARCO 374Project

EPA 5030CPreparation:

02/16/11Date Received:

Quality Control Sample ID

11-02-1455-3

MS/MSD Batch
Number

110224S01

Matrix

Aqueous

Date
Analyzed

02/24/11

Date
Prepared

02/24/11

Instrument

GC 22

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-25Gasoline Range Organics (C6-C12) 498 38-134101

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 11-02-1058

Method: EPA 8260B

 875 Cotting Lane, Suite G
Vacaville, CA 95688-9299

Broadbent & Associates, Inc

ARCO 374Project

EPA 5030CPreparation:

02/16/11Date Received:

Quality Control Sample ID

11-02-1162-1

MS/MSD Batch
Number

110219S01

Matrix

Aqueous

Date
Analyzed

02/19/11

Date
Prepared

02/19/11

Instrument

GC/MS L

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-20Benzene 2103 76-124101
0-20Carbon Tetrachloride 1125 74-134126
0-20Chlorobenzene 396 80-12093
0-201,2-Dibromoethane 298 80-12096
0-201,2-Dichlorobenzene 490 80-12094
0-201,2-Dichloroethane 3111 80-120108
0-20Ethylbenzene 097 78-12697
0-20Toluene 097 80-12097
0-20Trichloroethene 295 77-12096
0-49Methyl-t-Butyl Ether (MTBE) 195 67-12197
0-30Tert-Butyl Alcohol (TBA) 6101 36-162107
0-45Diisopropyl Ether (DIPE) 0104 60-138104
0-30Ethyl-t-Butyl Ether (ETBE) 2101 69-123104
0-20Tert-Amyl-Methyl Ether (TAME) 2101 65-12099
0-72Ethanol 11116 30-180129

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 11-02-1058

Method: EPA 8260B

 875 Cotting Lane, Suite G
Vacaville, CA 95688-9299

Broadbent & Associates, Inc

ARCO 374Project

EPA 5030CPreparation:

02/16/11Date Received:

Quality Control Sample ID

11-02-1172-2

MS/MSD Batch
Number

110222S01

Matrix

Aqueous

Date
Analyzed

02/22/11

Date
Prepared

02/22/11

Instrument

GC/MS L

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-20Benzene 6104 76-124111
0-20  Carbon Tetrachloride 8134 74-134145
0-20Chlorobenzene 598 80-120103
0-201,2-Dibromoethane 797 80-120104
0-201,2-Dichlorobenzene 1192 80-120103
0-20 LM,AY1,2-Dichloroethane 9112 80-120123
0-20Ethylbenzene 3102 78-126105
0-20Toluene 6104 80-120111
0-20Trichloroethene 6101 77-120107
0-49Methyl-t-Butyl Ether (MTBE) 1393 67-121106
0-30Tert-Butyl Alcohol (TBA) 9117 36-162107
0-45Diisopropyl Ether (DIPE) 1199 60-138111
0-30Ethyl-t-Butyl Ether (ETBE) 12100 69-123113
0-20Tert-Amyl-Methyl Ether (TAME) 1199 65-120110
0-72Ethanol 9129 30-180118

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8015B (M)

11-02-1058

ARCO 374

EPA 5030CPreparation:
Work Order No:
Date Received:

Project:

Broadbent & Associates, Inc
 875 Cotting Lane, Suite G
Vacaville, CA 95688-9299

N/A

02/23/11

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC 22 110223B01

Date
Prepared

Date
Analyzed

02/23/11

Quality Control Sample ID

099-12-695-1,016

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

98 0-20278-120Gasoline Range Organics (C6-C12) 96

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8015B (M)

11-02-1058

ARCO 374

EPA 5030CPreparation:
Work Order No:
Date Received:

Project:

Broadbent & Associates, Inc
 875 Cotting Lane, Suite G
Vacaville, CA 95688-9299

N/A

02/24/11

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC 22 110224B01

Date
Prepared

Date
Analyzed

02/24/11

Quality Control Sample ID

099-12-695-1,017

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

99 0-20378-120Gasoline Range Organics (C6-C12) 95

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8260B

11-02-1058

ARCO 374

EPA 5030CPreparation:
Work Order No:
Date Received:

Project:

Broadbent & Associates, Inc
 875 Cotting Lane, Suite G
Vacaville, CA 95688-9299

N/A

02/19/11

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC/MS L 110219L01

Date
Prepared

Date
Analyzed

02/19/11

Quality Control Sample ID

099-12-703-1,611

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
0-20180-120Benzene 108 73-127108

 0-20174-134Carbon Tetrachloride 139 64-144140
0-20180-120Chlorobenzene 100 73-127101
0-20079-1211,2-Dibromoethane 101 72-128101
0-20380-1201,2-Dichlorobenzene 95 73-12798
0-20180-1201,2-Dichloroethane 112 73-127113
0-20180-120Ethylbenzene 104 73-127105
0-20080-120Toluene 106 73-127106
0-20179-127Trichloroethene 103 71-135101
0-20069-123Methyl-t-Butyl Ether (MTBE) 99 60-13299
0-20163-123Tert-Butyl Alcohol (TBA) 95 53-13394
0-37259-137Diisopropyl Ether (DIPE) 108 46-150109
0-20169-123Ethyl-t-Butyl Ether (ETBE) 105 60-132107
0-20270-120Tert-Amyl-Methyl Ether (TAME) 103 62-128101
0-57228-160Ethanol 115 6-182117

PassLCS ME CL validation result :
1Total number of ME compounds allowed :

1Total number of ME compounds :
15Total number of LCS compounds :

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8260B

11-02-1058

ARCO 374

EPA 5030CPreparation:
Work Order No:
Date Received:

Project:

Broadbent & Associates, Inc
 875 Cotting Lane, Suite G
Vacaville, CA 95688-9299

N/A

02/22/11

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC/MS L 110222L01

Date
Prepared

Date
Analyzed

02/22/11

Quality Control Sample ID

099-12-703-1,613

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
0-201480-120Benzene 115 73-127100

 0-20574-134Carbon Tetrachloride 137 64-144131
0-201180-120Chlorobenzene 103 73-12792
0-201079-1211,2-Dibromoethane 108 72-12897
0-201580-1201,2-Dichlorobenzene 104 73-12789
0-20980-1201,2-Dichloroethane 120 73-127110
0-201180-120Ethylbenzene 105 73-12795
0-20780-120Toluene 105 73-12798
0-20979-127Trichloroethene 103 71-13594
0-20669-123Methyl-t-Butyl Ether (MTBE) 103 60-13298
0-20663-123Tert-Butyl Alcohol (TBA) 96 53-13391
0-372359-137Diisopropyl Ether (DIPE) 125 46-150100
0-201469-123Ethyl-t-Butyl Ether (ETBE) 115 60-132100
0-20970-120Tert-Amyl-Methyl Ether (TAME) 110 62-128100
0-57528-160Ethanol 102 6-182108

PassLCS ME CL validation result :
1Total number of ME compounds allowed :

1Total number of ME compounds :
15Total number of LCS compounds :

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit

Page 14 of 19



alscience

nvironmental
aboratories, Inc.

Glossary of Terms and Qualifiers

Work Order Number:

Qualifier Definition

11-02-1058

Sample too dilute to quantify surrogate.AX
Relative percent difference out of control.BA
BA = Relative percent difference out of control. AY = Matrix interference suspected.BA,AY
Sample > 4x spike concentration.BB
Reporting limits raised due to high hydrocarbon background.BF
Reporting limits raised due to high level of non-target analytes.BH
Sample analyzed after holding time expired.BU
Sample received after holding time expired.BV
Sample received at improper temperature.BY
Sample preserved improperly.BZ
Initial analysis within holding time but required dilution.CL
Analyte concentration greater than 10 times the blank concentration.CQ
Surrogate concentration diluted to not detectable during analysis.CU
Reporting limits elevated due to matrix interferences.DF
Insufficient sample quantity for matrix spike/dup matrix spike.DU
Sample was extracted past end of recommended max. holding time.ET
Sample was extracted past end of recommended maximum holding time.ET
Result exceeds normal dynamic range; reported as a min est.EY
Internal standard recovery is outside method recovery limit.GR
CCV recovery abovelimit; analyte not detected.IB
Calibrtn. verif. recov. below method CL for this analyte.IH
Calibrtn. verif. recov. above method CL for this analyte.IJ
J=EPA Flag -Estimated value; DX= Value < lowest standard (MQL), but > than MDL.J,DX
Confirmatory analysis was past holding time.LA
LG= Surrogate recovery below  the acceptance limit. AY= Matrix interference suspected.LG,AY
LH= Surrogate recovery above the acceptance limit. AY= Matrix interference suspected.LH,AY
LM= MS and/or MSD above acceptance limits. See Blank Spike (LCS). AY= Matrix
interference suspected.

LM,AY

LN= MS and/or MSD below acceptance limits. See Blank Spike (LCS). AY= Matrix
interference suspected.

LN,AY

LCS recovery above method control limits.LQ
LCS recovery below method control limits.LR
Quantitation of unknown hydrocarbon(s) in sample based on gasoline.LW
Quantitation of unknown hydrocarbon(s) in sample based on diesel.LX
Analyte present in the method blank.MB
LCS Recovery Percentage is within LCS ME Control Limit range.ME
Sample taken from VOA vial with air bubble > 6mm diameter.PC
Primary and confirm results varied by > than 40% RPD.PI
RPD exceeded method control limit; % recoveries within limits.RB
A silica gel cleanup procedure was performed.SG

Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not
corrected for % moisture. All QC results are reported on a wet weight basis.

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
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Copyright © 2011 State of California

UPLOADING A EDF FILE

 

 

SUCCESS
Processing is complete. No errors were found! 

Your file has been successfully submitted!  
 

Submittal Type: EDF - Monitoring Report - Quarterly
Submittal Title: 1Q11 GW Monitoring
Facility Global ID: T0600100106
Facility Name: ARCO #0374
File Name: 11021058.zip
Organization Name: Broadbent & Associates, Inc.
Username: BROADBENT-C
IP Address: 67.118.40.90
Submittal Date/Time: 3/16/2011 12:39:12 PM
Confirmation Number: 5330718278

VIEW QC REPORT

VIEW DETECTIONS REPORT
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